The data used for the preparation of this manuscript were taken from the \"Ethiopian Demographic and Health Survey 2016\". Users can access the data at <http://www.dhsprogram.com>.

Background {#sec006}
==========

Maternal mortality remains unacceptably high and Sub-Saharan Africa alone accounts a 2/3^rd^ of global maternal mortality \[[@pone.0234741.ref001]\]. Maternal and child health were a great concern for the Ethiopian ministry of health \[[@pone.0234741.ref002]\]. Ethiopian women had a 21 per 1,000 women lifetime risk of death related to pregnancy and a maternal mortality ratio of 412 per 100,000 live births\[[@pone.0234741.ref003]\]. Antenatal care visits, health facility delivery services are very important to reduce maternal and neonatal morbidities and mortalities \[[@pone.0234741.ref004]\]. The maternity continuum of care was very vital to reduce maternal and child mortality to achieve the sustainable development goal \[[@pone.0234741.ref005], [@pone.0234741.ref006]\]. Antenatal care services were started across the globe to reduce maternal and neonatal mortality by increasing skilled birth attendance and institutional delivery rate \[[@pone.0234741.ref007]--[@pone.0234741.ref010]\]. The World Health Organization (WHO) and other stakeholders are fighting to reduce maternal and child mortality with different intervention programs and strategies \[[@pone.0234741.ref011]\]. Ethiopia strives to end maternal and neonatal mortalities through increased production of skilled professionals on maternal and child health, collaboration with different governmental and non-governmental organizations, increased budget allocation, and give special emphasis \[[@pone.0234741.ref002], [@pone.0234741.ref004]\]. In Ethiopia, 43% of women used four and above ANC, 48% had institutional delivery and 34% of women had PNC visits \[[@pone.0234741.ref004]\]. Although the country has made remarkable achievements in reducing maternal and child morbidity and mortality, neonatal and maternal health has remained a public health problem \[[@pone.0234741.ref004]\]. The increasing dropout rates from each maternal continuum of care takes the lion share for high maternal and neonatal mortality in the country \[[@pone.0234741.ref003], [@pone.0234741.ref004]\].

Women in developing countries including Ethiopia were vulnerable to high dropout rates from the maternal continuum of care sequentially from Antenatal Care (ANC) to institutional delivery, and from institutional delivery to Postnatal Care (PNC) services \[[@pone.0234741.ref012]--[@pone.0234741.ref017]\].

Poverty, distance from the health facility, lack of information, inadequate and poor quality services, cultural beliefs, and practices were the main factors that affect women in developing countries to receive care during pregnancy and childbirth \[[@pone.0234741.ref001], [@pone.0234741.ref018]\]. Different factors also contribute to completion/dropout rate of the maternal continuum of care age at first birth, the number of children, with higher education, belonging to richest quintile, place of residence, women autonomy, and mass media exposure \[[@pone.0234741.ref012], [@pone.0234741.ref015], [@pone.0234741.ref016], [@pone.0234741.ref019]\].

This study was conducted to determine the dropout rate and associated risk factors of the maternity continuum of care in Ethiopia based on the national demographic and health survey 2016 data. The findings of this study will provide important input for policymakers about the continuity and possible factors of the maternal continuum of care services in Ethiopia.

Methods {#sec007}
=======

Study design and period {#sec008}
-----------------------

In-depth Secondary data analysis was employed from the Ethiopian Demographic and Health Survey (EDHS) 2016 data. The survey data was a nationwide cross-sectional data that has been collected in Ethiopia and we use a case-control study design for our analysis. The detail of the methodology and study design could be found in the EDHS 2016 report \[[@pone.0234741.ref003]\].

Study area {#sec009}
----------

Ethiopia is the 2^nd^ most populous country in Africa with a high fertility rate, maternal, and neonatal mortality. Low utilization of maternity continuum of care services was a major problem of the nation and common contributors to maternal and neonatal mortality \[[@pone.0234741.ref003]\]. The country had nine regions divided into Zones and each zone was divided into Woredas. Finally, Woredas are divided into smallest administrative Units called Kebeles. In Ethiopia, as in most African countries, women play the principal roles in the rearing of children and the management of family affairs. Ethiopian Ministry of ealth gives maternal health services like Delivery, Antenatal care, and postnatal care services free of charge in all public health facilities.

Data source and measurements {#sec010}
----------------------------

Every five years, the Demographic and Health Survey of Ethiopia (EDHS) collects data at the national level based on representative samples and key indicators including maternal health conditions. Interviewer administered questionnaire was used to collect data on women of reproductive age (15--49) years. The questionnaire includes socio-demographic, socio-economic pregnancy, and maternal health service-related variables related to women\'s health. A stratified two-stage cluster sampling; with 645 Enumeration Areas(EAs) (202 in Urban and 443 in rural areas) were selected with probability proportional to EA size. A total of 15,683 women were interview for maternal health and 7,589 women who give birth within five years before the survey were interviewed for ANC visit and place of birth. The number of ANC visit was measured as in number (0--20) and place of delivery were collected as respondents home, relatives home, and health institutions. We analyze the 4,693 women data that give birth within the survey after antenatal booking.

Maternal continuum of care is a series of care of mothers from pregnancy until the postnatal period including 4 and above ANC, skilled delivery, and at least one postnatal checkup \[[@pone.0234741.ref019]\]. Dropout from maternity continuum of care: could be one of the following: not having 4 and above ANC, delivery out of health facility, and not having a postnatal checkup. Dropout from antenatal care visit was considered if women had no at least 4 ANC visits after booking for ANC service. Dropout from institutional delivery was considered if women give birth out of health institution after antenatal care booking. Dropout from PNC was considered if a woman doesn't have any PNC visit after she gives the most recent birth. A complete continuum of care was defined as if women had four or above ANC visits, institutional delivery, and postnatal care visit.

Data analysis {#sec011}
-------------

After the data was accessed from the major DHS program; data cleaning, recoding, and weighting was done using Stata 14. The data were weighted using the women weighting variable (V005) as per the recommendation of the major DHS program. We use Survey (svy) command for descriptive and analytical analysis. The detail of how to weigh the data found from the EDHS 2016 report Annex A\[[@pone.0234741.ref003]\]. Descriptive findings were reported using narratives, figures, and tables. A binary logistic regression model was fitted for the three outcomes (dropout from ANC, Institutional delivery, and PNC services). Chi-square was checked and bi-variable analysis was done for all the variables listed in the descriptive table. Variables with p-value\<0.2 were used for multivariable analysis. The multicollinearity assumption was tested using a variance inflation factor; place of residence and respondents education had multi-collinearity. Model goodness of fit was tested using Hosmer and Lemeshow goodness of fit test for all the tree models. Finally, AOR with 95% CI were reported for all variables in the multivariable analysis with p-value \<0.05 as a cut of point to determine statistically significant determinant factors.

Ethics approval and consent to participate {#sec012}
------------------------------------------

Permission for data access was obtained from the Major DHS program ([http://www.dhsprogram.com](http://www.dhsprogram.com/)) after registered as an authorized user. All the data used for this manuscript are publically available and confidentiality was maintained anonymously.

Results {#sec013}
=======

Among 4, 693 study participants, 3,303 (70.38%) were rural residents. Of rural residents, 1589 (48.11%) had four and above ANC visits, 1,305 (39.51%) institutional delivery, and 224(6.78%) postnatal care visits. From those who report distance from health facility as a big problem 1,041(50.05%) had four and above ANC visits, 824 (39.62%) institutional delivery, and 119(5.72) postnatal care visits ([Table 1](#pone.0234741.t001){ref-type="table"}).

10.1371/journal.pone.0234741.t001

###### Background characteristics of reproductive-age women who give birth within five years before the survey after antenatal care booking in Ethiopia, EDHS 2016 perspective.

![](pone.0234741.t001){#pone.0234741.t001g}

  Variable name                                             Number of antenatal care   Place of delivery   Postnatal care checkup                                                      
  --------------------------------------------------------- -------------------------- ------------------- ------------------------ ---------------- ---------------- ---------------- -------------
  Place of residence                                        Urban                      378(27.19%)         1072(72.81%)             185(13.31%)      1,205(86.69%)    1,218 (87.63%)   172(12.37%)
  Rural                                                     1714 (51.89%)              1589 (48.11%)       1,998(60.49%)            1,305(39.51%)    3,079(93.22%)    224(6.78%)       
  Religion                                                  Protestant                 401(47.01%)         452(52.99%)              472(55.33%)      381(44.67%)      802(94.02%)      51(5.98%%)
  Orthodox                                                  669(36.20%)                1,179(63.80%)       656 (35.50%)             1,192(64.50%)    1,630(88.20%)    218(11.80%)      
  Muslim                                                    993(51.50%)                935(48.50%)         1,019(52.85%)            909(47.15%)      1,804(93.57%)    124(6.43%)       
  Other                                                     29(45.31%)                 35(54.69%)          36(56.25%)               28(43.75%)       61(95.31%)       3(4.69%          
  Current marital status                                    Not married                145(35.19%)         267(64.81%)              139(33.74%)      273(66.26)       360(87.38%)      52(12.62%)
  Married                                                   1,947 (45.48%)             2,334(54.52%)       2,044 (47.75%)           2,237(52.25%)    3,937(91.96%)    344(8.04%)       
  Current occupation                                        Not working                1,473(47.06%)       1,657(52.94%)            1,570(50.16%)    1,560(49.84%)    2,913(93.07%)    217(6.93%)
  Working                                                   619 (39.60%)               944(60.40%)         613(39.22%)              950(60.78%)      1,384(88.55%)    179(11.45%)      
  Highest education level                                   No education               1,255 (53.93%)      1,072(46.07%)            1,470 (63.17)    857(36.83)       2,181(93.73)     146(6.27)
  Primary                                                   641 (41.65%)               898(58.35%)         623(40.48%)              916(49.52%)      1,400(90.97%)    139(9.03%)       
  Secondary                                                 133 (25.63%)               386 (74.37%)        73(14.07%)               446(85.93%)      453 (87.28%)     66(12.72%)       
  Higher                                                    63 (20.45%)                245(79.55%)         17(5.52%)                291(94.48%)      263(85.39%)      45(14.61%)       
  Wealth index                                              Poorest                    655(61.56%)         409(38.44%)              763(71.71%)      301(28.29%)      1,011 (95.02%)   53(4.98%)
  Poorer                                                    390 (51.32%)               370(48.68%)         442 (58.16%)             318(41.84%)      702(92.37%)      58(7.63%)        
  Middle                                                    355 (50.64%)               346(49.36%)         409(58.35%)              292(41.65%)      649(92.58%)      52(7.42%)        
  Richer                                                    290 (43.35%)               379 (56.65%)        347(51.87%)              322(48.13%)      613(91.63%)      56(8.37%)        
  Richest                                                   402 (26.82%)               1,097(73.18%)       222(14.81%)              1,277(85.19%)    1,322(88.19%)    177(11.81%)      
  Media exposure                                            No                         1,368(53.71%)       1,179(46.29%)            1,564(61.41%)    983(38.59%)      2,390(93.84%)    157(6.16%)
  Yes                                                       724(33.74%)                1,422(66.26%)       619(28.84%)              1,527(71.16%)    1,907(88.86%)    239(11.14%)      
  Distance to the health facility                           Big problem                1,039(49.95%)       1,041(50.05%)            1,256(60.38%)    824(39.62%)      1,961(94.28%)    119(5.72%)
  Not big problem                                           1,053(40.30%)              1,560(59.70%)       927(35.48%)              1,686(64.52%)    2,336(89.40%)    277(10.60%)      
  Birth order                                               1 (primipara)              432(37.70%)         714(62.30%)              325(28.36%)      821(71.64%)      1,015(88.57%)    131(11.43%)
  2 to 4 parity                                             929(43.47%)                1,208 (56.53%)      976(45.67%)              1,161(54.33%)    1,965(91.95%)    172(8.05%)       
  Five and more                                             731(51.84%)                679 (48.16%)        882(62.55%)              528(37.45%)      1,317(93.40%)    93(6.60%)        
  Wanted pregnancy when becoming pregnant                   Then                       1,678(44.76%)       2,071(55.24%)            1,755(46.81%)    1,994(53.19%)    3,440(91.76%)    309(8.24%)
  Later                                                     296(42.71%)                397(47.29%)         311(48.88%)              382(51.12%)      629(90.76%)      64(9.24%)        
  No more                                                   118(47.01%)                133(52.99%)         117(46.61%)              134(53.39%)      228(90.84%)      23(9.16%)        
  Age of respondent                                         20 to 34                   1,502(43.97%)       1,914(56.03%)            1,555(45.52%)    1,861(54.48%)    3,134 (91.74%)   282(8.26%)
  15 to19                                                   127(50.80%)                123 (49.20%)        103(41.20%)              147(58.80%)      232(92.80%)      18(7.20%)        
  35 and above                                              463(45.08%)                564(54.92%)         525(51.12%)              502(48.88%)      931 (90.65%)     96(9.35%)        
  Told about pregnancy complications during the ANC visit   Yes                        736 (35.18%)        1,437 (53.25%)           789(36.14%)      1,384(55.14%)    1,777            396(65.24%)
  No                                                        1,356 (64.82%)             1,164 (44.75%)      1,394(63.86%)            1,126(44.86%)    2,309 (56.51%)   211(34.76%)      
  Covered by health insurance                               Yes                        71(3.39%)           144 (5.54%)              67(3.07%)        148(5.90%)       175(4.28%)       40 (6.59%)
  No                                                        2,021(96.61%)              2,457(94.46%)       2,116 (96.93%)           2,362 (94.10%)   3,911(95.72%)    567(93.41%)      

*Media exposure*: Media exposure was calculated from the internet use, TV watching, radio listening, reading newspapers and those who score above the median were considered as having media exposure and the rest considered as having no media exposure.

Among women who booked for ANC only 308 (6.56%) used the complete continuum of care. Among women who had a recommended ANC (four and above) 11.84% used the complete continuum of care. Among the women who were booked for ANC, the dropout rate was 10.85% and among those who give birth from the health institution after 4 and above ANC visit, 779 (29.96%) dropped from institutional delivery. Moreover, among those women who had four and above ANC and give birth from the health institutions, 1,382 (81.78%) were dropped from postnatal care service ([Table 2](#pone.0234741.t002){ref-type="table"}).

10.1371/journal.pone.0234741.t002

###### Summary of dropout proportion from each maternity continuum of care services in Ethiopia among antenatal care booked women (N = 4,693).

![](pone.0234741.t002){#pone.0234741.t002g}

  No of ANC Visit   Dropout from institutional delivery   Dropout from the postnatal visit   Dropout from PNC after institutional delivery   Dropout from PNC after out-of institution delivery                                                              
  ----------------- ------------------------------------- ---------------------------------- ----------------------------------------------- ---------------------------------------------------- --------------- ------------- --------------- ------------ ---------------
  1--3 Visit        2092                                  1,272(60.80%)                      820(39.20%)                                     194 (9.27%)                                          1898 (90.73%)   99(4.73%)     721(34.46%)     95(4.54%)    1,177(56.26%)
  ≥ 4               2601                                  911(35.02%)                        1690(64.98%)                                    413(15.88%)                                          2,188(84.12%)   308(11.84%)   1,382(53.13%)   105(4.04%)   806(30.98%)

We found a high dropout proportion from institutional delivery and postnatal care visits after having four and above ANC visits. The magnitude of the dropout rate varies across regions; the highest dropout rate from institutional delivery was observed in the Afar region (57.55%) and lowest in Addis Ababa (3.88%). Similarly, the highest and lowest dropout rate from postnatal checkup was found in Harari (97.96%) and (74.93%), respectively ([Table 3](#pone.0234741.t003){ref-type="table"}).

10.1371/journal.pone.0234741.t003

###### Regional variation of dropout proportion from a place of delivery and postnatal care visit among women who had four and above ANC (N = 2601).

![](pone.0234741.t003){#pone.0234741.t003g}

  Region              Dropout from institutional delivery   Dropout from Postnatal care service after Four and above ANC   Dropout from PNC after having institutional delivery                            
  ------------------- ------------------------------------- -------------------------------------------------------------- ------------------------------------------------------ ----------- ------------ -----------
  Tigray              95(22.04)                             336(77.96)                                                     333(77.26)                                             98(22.74)   260(77.38)   76(22.62)
  Afar                61(57.55)                             45(42.45)                                                      93(87.74)                                              13(12.26)   35(77.78)    10(22.22)
  Amhara              119(51.52)                            112(48.48)                                                     192(83.12)                                             39(16.88)   89(79.46)    23(20.54)
  Oromia              128(55.17)                            104(44.83)                                                     212(91.38)                                             20(8.62)    90(86.54)    14(13.46)
  Somali              48(47.52)                             53(52.48)                                                      97(96.04)                                              4(3.96)     51(96.23)    2(3.77)
  Benishangul Gumuz   109(47.19)                            122(52.81)                                                     181(78.35)                                             50(21.65)   88(72.13)    34(22.87)
  SNNPR               176 (50.14)                           175(49.86)                                                     311(88.60)                                             40(11.40)   150(85.71)   25(14.29)
  Gambela             67(36.22)                             118(63.78)                                                     154(83.24)                                             31(16.76)   96(81.36)    22(18.64)
  Harari              33(22.45)                             114(77.55)                                                     144(97.96)                                             3(2.04)     112(98.25)   2(1.75)
  Addis Ababa         13(3.88)                              322(96.12)                                                     251(74.93)                                             84(25.07)   242(75.16)   80(24.84)
  Dire Dawa           62(24.70)                             189(75.30)                                                     220(87.65)                                             31(12.35)   169(89.42)   20(10.58)

ANC: Antenatal Care, PNC: Post Natal Care, SNNPR: Southern Nations Nationalities and Peoples Region,

Risk factors for dropout from maternity continuum of care {#sec014}
---------------------------------------------------------

Several socio-economic, socio-demographic, and reproductive health factors were significantly found to affect dropout from the three maternal continuum of care after antenatal care booking.

Not being informed about pregnancy complications during women's ANC follow up was the only variable significantly associated with all the three dropout rates from the continuum of care. Women who were not informed about pregnancy complications had nearly two times (AOR = 1.80, 95%CI: 1.49, 2.18), (AOR = 2.13, 95%CI: 1.75, 3.05), (AOR = 1.58, 95%CI: 1.26, 1.93) more odds of dropout from ANC, PNC, and institutional delivery respectively compared to their counterpart. Women who were from the poorest family had one and a half (AOR = 1.71, 95%CI: 1.12, 2.61) more odds of dropout from antenatal care visits compared to women from richest families. Women who were not married had 42% (AOR = 0.58, 95% CI: 0.38, 0.88) fewer odds of dropout from antenatal care visits compared to those who were married.

Moreover, religion, distance from the health facility, wealth index, being informed about pregnancy complications, media exposure, and birth order were significantly associated with drop out of institutional delivery ([Table 4](#pone.0234741.t004){ref-type="table"}).

10.1371/journal.pone.0234741.t004

###### Factors associated with a dropout of maternity continuum of care among reproductive-age women in Ethiopia, 2016 EDHS perspective.
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  Variable name                                  Dropout from                                                                                                                                                              
  ---------------------------------------------- ------------------------------------------------------- -------------------------------------------------------- -------------------------------------------------------- -------------------------------------------------------
  Religion                                       Protestant                                              1.08(0.80,1.46)                                          1.56 (1.12,2.18)[\*](#t004fn003){ref-type="table-fn"}    1.85 (1.20,2.84)[\*](#t004fn003){ref-type="table-fn"}
  Orthodox                                       Ref                                                     Ref                                                      Ref                                                      
  Muslim                                         1.10(0.85,1.43)                                         1.24(0.92,1.67)                                          1.22 (0.86,1.74)                                         
  Other                                          1.82(096,3.45)                                          2.98 (1.56, 5.71)[\*](#t004fn003){ref-type="table-fn"}   5.30 (0.93,30.48)                                        
  Current marital status                         Not married                                             0.58(0.38,0.88)[\*\*](#t004fn002){ref-type="table-fn"}   Not significant                                          Not significant
  Married                                        Ref                                                     Not significant                                          Not significant                                          
  Current occupation                             Not working                                             Not significant                                          Not significant                                          0.85(0.63, 1.15)
  Working                                        Not significant                                         Not significant                                          Ref                                                      
  Wealth index                                   Poorest                                                 1.71(1.12,2.61) [\*](#t004fn003){ref-type="table-fn"}    7.12(4.70,10.78) [\*](#t004fn003){ref-type="table-fn"}   1.44(0.78,2.65)
  Poorer                                         1.38(0.88,2.18)                                         4.86(3.42,6.89) [\*](#t004fn003){ref-type="table-fn"}    1.74(0.97,3.13)                                          
  Middle                                         1.43(0.94,2.18)                                         4.88(3.51,6.77) [\*](#t004fn003){ref-type="table-fn"}    1.06(0.60, 1.87)                                         
  Richer                                         1.12(0.73,1.69)                                         4.31(3.23,5.74) [\*](#t004fn003){ref-type="table-fn"}    0.90(0.50,1.62)                                          
  Richest                                        Ref                                                     Ref                                                      Ref                                                      
  Media exposure                                 No                                                      1.09(0.87,1.36)                                          1.38(1.10, 1.74) [\*](#t004fn003){ref-type="table-fn"}   1.28(0.91,1.81)
  Yes                                            Ref                                                     Ref                                                      Ref                                                      
  Distance to a health facility                  Big problem                                             0.99(0.81,1.23)                                          1.41(1.10,1.81) [\*](#t004fn003){ref-type="table-fn"}    1.31(0.96,1.79)
  Not a big problem                              Ref                                                     Ref                                                      Ref                                                      
  Birth order                                    1 (primipara)                                           Ref                                                      Ref                                                      Ref
  2 to 4 parity                                  0.93(0.71,1.22)                                         2.34(1.79,3.06) [\*](#t004fn003){ref-type="table-fn"}    1.18(0.87,1.59)                                          
  Five and more                                  0.96(0.72,1.29)                                         4.10(2.88,5.85) [\*](#t004fn003){ref-type="table-fn"}    0.97(0.69,1.36)                                          
  Age in years of respondents                    20 to 34                                                Ref                                                      Ref                                                      Not significant
  15 to19                                        1.27(0.80,2.02)                                         1.22(0.79,1.87)                                          Not significant                                          
  35 and above                                   0.92(0.70,1.21)                                         0.75(0.54,1.05)                                          Not significant                                          
  Being informed about pregnancy complications   Yes                                                     Ref                                                      Ref                                                      Ref
  No                                             1.80(1.49,2.18) [\*](#t004fn003){ref-type="table-fn"}   1.58(1.26,1.93) [\*](#t004fn003){ref-type="table-fn"}    2.31(1.75,3.05) [\*](#t004fn003){ref-type="table-fn"}    
  Covered by health insurance                    No                                                      Ref                                                      Ref                                                      Ref
  Yes                                            0.80(0.57,1.12)                                         0.77(0.49,1.21)                                          1.01(0.61,1.68)                                          

CI: Confidence Interval, Ref: Reference category, Not significant: Not significant in the bi-variable analysis.

\*\*represents negatively associated factors

\*represents positively associated

Discussion {#sec015}
==========

In this study, we have tried to assess the magnitude and associated factors of dropout from the recommended number of ANC, institutional delivery, and postnatal care visit using the EDHS 2016 data set.

The dropout rate from maternity continuum of care was high compared to other studies conducted in Nigeria of which women 38.1% and 50.8% of the women who receive ANC were dropped out from skilled delivery and PNC respectively \[[@pone.0234741.ref018]\], Cambodia About 90% had at least one ANC, 60% of them 4 and above, 74% Skill birth attendance and 71% had at least one postnatal checkup\[[@pone.0234741.ref013]\], and Debremarkos where women had 32.2% dropout from all continuum of care, while 66.4% and 84.1% had four and above ANC, and institutional delivery respectively\[[@pone.0234741.ref015]\]. The difference might be due to variation in the population, quality, and accessibility of health facilities which could give pregnancy and child health services. Specifically, the study in Debremarkos was among urban residents and the accessibility and quality of health care services and facilities were better in urban areas than the general population \[[@pone.0234741.ref020]\]. The dropout rate was comparable with other studies conducted in Khammouane which was a 10% complete continuum of care, 30.8% used PNC, and 29.7% institutional delivery \[[@pone.0234741.ref006]\].

Unmarried women had nearly 50% (AOR = 0.58, 95%CI: 0.38, 0.88) fewer odds of dropout from antenatal care service after being registered for it compared to married. On the contrary, some studies conducted elsewhere have noted that marital status was not significantly associated with dropout from the maternity continuum of care \[[@pone.0234741.ref006], [@pone.0234741.ref007], [@pone.0234741.ref012], [@pone.0234741.ref013], [@pone.0234741.ref015], [@pone.0234741.ref018], [@pone.0234741.ref019]\]. This might be due to the effect of reduced women's autonomy on decision making. Especially in developing countries including Ethiopia, \[[@pone.0234741.ref012]\] husbands/partners are decision-makers in many aspects of the family issues including reproductive health services utilization. As a result, pregnant women might have forced to miss their ANC visits and other reproductive health services. Cognizant to this, In Sub-Saharan Africa, women who had 4 and above ANC visits had more autonomy on decision making than others \[[@pone.0234741.ref016]\]. Another study in Pakistan reported that women who had the autonomy to decide on health care seeking behavior had better utilization of maternity continuum of care \[[@pone.0234741.ref012]\].

Wealth index was one of the important predictors of dropout from the maternity continuum of care. Accordingly, women who were from the poorest wealth index had 71% (AOR: 1.71, 95%CI, 1.12--2.61) more odds of dropout from ANC visit compared to those women from the richest family. This result was supported by other studies conducted in Nigeria \[[@pone.0234741.ref018]\], Tanzania, \[[@pone.0234741.ref012]\], and Cambodia \[[@pone.0234741.ref013]\] which showed that poor wealth index was the main determinant factor for not having recommended number of ANC visit. This could be justified in that women from poor wealth index might be low socioeconomic status decreased health service utilization, limited access to, and quality of services \[[@pone.0234741.ref002], [@pone.0234741.ref011], [@pone.0234741.ref013]\].

Women who had no media exposure had fewer odds of institutional delivery compared to those who had media exposure. This finding was supported by other studies conducted in Ethiopia \[[@pone.0234741.ref021]\], Pakistan \[[@pone.0234741.ref022]\], and Asia \[[@pone.0234741.ref023]\]. This might be since women who have media exposure might have better knowledge about the importance of institutional delivery and may create a positive attitude to give birth at health institutions \[[@pone.0234741.ref024], [@pone.0234741.ref025]\].

Birth order was another variable significantly associated with the dropout rate. Hence, we found that increasing birth order increases the odds of dropout from institutional delivery. This finding was in agreement with a study conducted in rural Tanzania \[[@pone.0234741.ref026]\], where nulliparous women were more likely to give birth at health institutions than multiparous women. This might be justified by nulliparous women who were very sensitive to pregnancy-related complications and prefer to give birth at health institutions.

Coming to institutional delivery, women living in a community where distance was a big problem had nearly one and a half times more odds of giving birth out of health institutions. Our finding is supported by other studies Lao People's Democratic Republic \[[@pone.0234741.ref006]\], India \[[@pone.0234741.ref027]\] and Ethiopia \[[@pone.0234741.ref020]\] distance from health facilities which could provide delivery service reduces the utilization of maternal continuum of care. Accessibility is an important determinant factor in the utilization of maternity care services \[[@pone.0234741.ref028]\]. This might be women from places where the distance to a health facility as a big problem may have difficulty to arrive in the health facility and leads to delay 2(delay in arriving in health facilities).

Most consistently, we found that information given for pregnant women about pregnancy complications during their ANC visit decreases the dropout rate from ANC, skilled delivery, and postnatal care visits. Women who were not informed about pregnancy complications during their ANC visit had 1.8, 1.5, and more than 2 times more odds of dropout from ANC, skilled delivery, and PNC as compared to their counterparts. Supported by a study conducted in Cambodia where those pregnant women informed about signs of complication had better odds of continuing maternity care\[[@pone.0234741.ref013]\].This might be supported by different studies which point out that the quality and frequency of ANC services \[[@pone.0234741.ref008], [@pone.0234741.ref009], [@pone.0234741.ref019], [@pone.0234741.ref029]\], and having any complications during pregnancy \[[@pone.0234741.ref019]\] decreases the dropout rate of maternity continuum of care.

Limitations {#sec016}
-----------

We are confident that our research was strong but not immune to limitations. As it was secondary data we can't include health service quality and accessibility explicitly. Since the study was based on women who give birth within five years before the survey, it may introduce recall bias.

The implication of the study {#sec017}
----------------------------

It may help policymakers by showing the dropout rate from each maternity continuum of care and the determinant factors associated with the dropout rate.

Conclusion and recommendations {#sec018}
==============================

The dropout rate from the maternity continuum of care was high in Ethiopia. Different socio-economic, pregnancy and health service-related variables were significantly associated factors of high dropout rate from each continuum of care among ANC booked women. We recommend the Ethiopian Ministry of Health and other stakeholders to give more emphasis to improve the maternity continuum of care by reducing the identified factors.

The authors are happy to acknowledge the Institute of Public Health, College of Medicine and Health Science, University of Gondar. Our thanks also extend to the international Major DHS program for permitting data access.

ANC

:   Ante Natal Care

AOR

:   Adjusted Odds Ratio

EDHS

:   Ethiopian Demographic and Health Survey

EA

:   Enumeration Area

PNC

:   Postnatal Care
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1\. Is the manuscript technically sound, and do the data support the conclusions?

The manuscript must describe a technically sound piece of scientific research with data that supports the conclusions. Experiments must have been conducted rigorously, with appropriate controls, replication, and sample sizes. The conclusions must be drawn appropriately based on the data presented.

Reviewer \#1: Yes

Reviewer \#2: Partly

\*\*\*\*\*\*\*\*\*\*

2\. Has the statistical analysis been performed appropriately and rigorously?

Reviewer \#1: Yes

Reviewer \#2: I Don\'t Know

\*\*\*\*\*\*\*\*\*\*

3\. Have the authors made all data underlying the findings in their manuscript fully available?

The [PLOS Data policy](http://www.plosone.org/static/policies.action#sharing) requires authors to make all data underlying the findings described in their manuscript fully available without restriction, with rare exception (please refer to the Data Availability Statement in the manuscript PDF file). The data should be provided as part of the manuscript or its supporting information, or deposited to a public repository. For example, in addition to summary statistics, the data points behind means, medians and variance measures should be available. If there are restrictions on publicly sharing data---e.g. participant privacy or use of data from a third party---those must be specified.

Reviewer \#1: Yes

Reviewer \#2: Yes

\*\*\*\*\*\*\*\*\*\*

4\. Is the manuscript presented in an intelligible fashion and written in standard English?

PLOS ONE does not copyedit accepted manuscripts, so the language in submitted articles must be clear, correct, and unambiguous. Any typographical or grammatical errors should be corrected at revision, so please note any specific errors here.

Reviewer \#1: No

Reviewer \#2: No

\*\*\*\*\*\*\*\*\*\*

5\. Review Comments to the Author

Please use the space provided to explain your answers to the questions above. You may also include additional comments for the author, including concerns about dual publication, research ethics, or publication ethics. (Please upload your review as an attachment if it exceeds 20,000 characters)

Reviewer \#1: Abstract

The second sentence under "methods" should be deleted. Authors had initiated stated that they conducted secondary data analysis, therefore, the second sentence is not necessary

In the results, they should present dropout rate for each indicator of maternal care. This becomes necessary because there were results for factors associated with each of them.

Main manuscript

This section lacks coherence. Although, the authors tried to justify the paper by making reference to high level of childhood and maternal mortality, they failed to situate the work within the larger body of knowledge in the subject area. It's difficult to know what new knowledge is been added o maternal care broadly and specifically in Ethiopia.

In the Methods section, authors might want to provide richer contextual information about maternity care in Ethiopia and how it has fared over time.

The suggested recommendation should be more specific and linked to the results of the study.

Reviewer \#2: The authors presented a secondary analysis of Demographic and Health Survey data for women of reproductive age in Ethiopia, assessing dropout rates and associated factors along the continuum of care for maternal health. I have a few comments that could help clarify the approach and findings of the study. In general, I also recommend that the manuscript undergoes major editing to improve grammar and presentation, as well as the flow and clarity of ideas.

Title: I feel the title can be more concise. Having read the manuscript, perhaps phrases like "after antenatal care booking" can be left out of the title?

Abstract

Objective: Please restate objective to be more concise. For example, is it associated factors of continuum of care or associated factors on/along continuum of care?

Methods

• I am not clear on the weighting approach, and whether it refers to the original survey or the study being reported.

Results

• What are the factors associated with completing the whole continuum? Would be interesting to see if there are any significant differences between the non-completed and completed groups.

• I feel factors associated with dropout from delivery care could be stated more concisely with some editing

• Being informed or LACK of information on pregnancy complications from ANC was associated with ANC, delivery and PNC?

Conclusion

• Perhaps less repetition of results (The 6.56% figure) and add a sentence on what the study recommends?

Background

Line 57-58 maybe a sentence or two to give reader idea of the extent of maternal health challenge in Ethiopia, such as mortality rate and some of the specific challenges faced?

A short description of maternity continuum of care as it is conceptualized in this study can be included in the background.

Line 69-71 I feel that more precise/objective terms can be used here -- instead of "lion's share" perhaps an exact statistic to give reader an idea of the magnitude of the problem.

Methods

Line 88 -- was the study representative at the national level?

The study design section should include information about study design of this particular study, not just the original survey

What is the difference between "7,589 women who give birth within five years before the survey were interviewed for ANC visit and place of birth" and the "4,693 women data that give birth within the survey after antenatal booking". Is one a sub-sample of another? Is the sample of 4693 also representative nationwide?

Results

Line 134-136 also please offer a contrast with urban residents -- how many attended ANC, institutional delivery etc.

Line 143 "Among 4,693 women, only 308 (6.56%) or 11.84% from those having four and above ANC visit have had complete maternity continuum of care". This statement is confusing, I am not sure what the finding is.

"among those who give birth from the health institution 145 after 4 and above ANC visit, 779 (29.96%) dropped from institutional delivery" How do people who gave birth in institution drop out from institutional delivery?

Line 144 "Among the women who were booked for ANC, the dropout rate was 10.85%" Drop out from what, antenatal care?

Perhaps for precision and to write more concisely, phrases like "4 and above ANC visit" can be shortened to "completed ANC". It helps when there is a long sentence describing findings, the reader doesn't get confused

In the method the authors described what drop out from the continuum meant for each stage, but not what the dropout rate is? How it is defined. And it should be stated clearly more than one drop out rate is considered by referring to drop out rateS, perhaps even in the title.

Please adjust Table 2 to look neater -- that is, not cut out short words such as "visit"

Table 2 : It is not clear to me what these proportions are. If drop out from institutional delivery for the category \>4 visits is 65%, does that mean those women delivered at home? And how does one conceptualize a 35% drop out from home delivery then? Drop out from home delivery was not even specified as a variable of interest in the methods section-- it does not constitute part of the definition of continuum of care in this study. Other variables such as dropout from "No PNC and institutional delivery" are also confusing. How does one drop out from "No PNC"? I think the authors should clarify with a modified title for Table 2 and a legend for Table 2 to really clarify what these proportions mean.

Line 152: "We found a high dropout rate from institutional delivery and postnatal care visit after having four 152 and above ANC visit". Again, it is difficult to read this from Table 2 because I am not sure if the authors are looking at PNC among all -- yes/no categories. I am not sure if we are looking at the 15.8% as proportion of those who DID drop out, or as those who HAD postnatal care. The table title says dropout proportion but as stated above, it is presented in a quite ambiguous manner. And the authors should be consistent with the use of proportion vs dropout rate vs dropout proportion. Again, a legend to Table 2 will help.

It could help if Table 2 is presented like Table 3, making it clear the dichotomy of drop-out vs no drop-out, compared against the \>4 and \<4 ANC visit groups.

In Table 3, please report the total number from each region.

Please refer to the Table numbers in the text when reporting the results, to make it easier for reader to follow.

Line 164 Being informed or NOT being informed. It seems in 166 the authors state that NOT being informed was associated with drop out. This should be clear in the abstract and the Line 164 to avoid confusion of results.

Please do a legend for Table 4 to shed more light on variables such as media exposure and the wealth index.

Discussion

Line 184-185 might be useful to give one or 2 examples of the rates from these other contexts to make the comparison much clearer.

Line 185 please specify Debremarkos, Ethiopia since the other two are countries.

Line 187 what were the rates in Debremarkos?

Line 189-90 what was the rate?

Line 194-195 if the authors are to qualify the assertion about decision making, they have to compare some of the contexts in the studies cited that found no significant association with Ethiopia.

I hope the comments will be clear and useful to the authors for revising the manuscript.
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Object: High dropout from maternity continuum of care after antenatal care booking and its associated factors among reproductive age women in Ethiopia, Evidence from Demographic and Health Survey 2016 (PONE-D-20-01331)

We would like to thank the reviewers and editor for sharing the view and experience. The comments are very important that will improve the manuscript. The point-by-point responses for each of the comments and the revised manuscript are provided in the attached documents.

POINT BY POINT RESPONSES

We would like to take this opportunity to thank the reviewers and the editor for sharing their view and constructive comments. The point-by-point responses for each of the comments are provided in the following pages.

Authors' response of reviewer 1

REVIEWER 1 COMMENT AUTHORs RESPONSE

1\. Abstract

The second sentence under "methods" should be deleted. Authors had initiated stated that they conducted secondary data analysis, therefore, the second sentence is not necessary

In the results, they should present dropout rate for each indicator of maternal care. This becomes necessary because there were results for factors associated with each of them. Thank you very much!

� Thank you and we update based your recommendation. We add the dropout rate "2,092(44.58%), 2,183 (46.52%) and 4,086(87.07%) dropped from recommended number of ANC, Institutional delivery and postnatal care visit respectively." See line 44-46.

2\. This section lacks coherence. Although, the authors tried to justify the paper by making reference to high level of childhood and maternal mortality, they failed to situate the work within the larger body of knowledge in the subject area. It's difficult to know what new knowledge is been added o maternal care broadly and specifically in Ethiopia.

In the Methods section, authors might want to provide richer contextual information about maternity care in Ethiopia and how it has fared over time.

The suggested recommendation should be more specific and linked to the results of the study.

Thank you for your great insight and we acknowledge the gaps.

o We try to rearrange

o The 1st paragraph of the background is about status of maternal health and continuum of care in Ethiopia. see line 68-84

o We update the recommendation based on specific findings. See line 58-61

3\. The manuscript was not presented in an intelligible fashion and written in standard English

Thank You!

Accepted and it has been given for a local language editor and we update based on his edition.

Here is the professional Experience of the local language editor:

Name of the Editor: Demeke W.Ghiorges

Age: 72 years

Academic degrees: BA in English language and literature, Addis Ababa University, 1983, M.A. teaching English as a foreign language, Addis Ababa university 1991

Academic rank: Assistant professor in English

Teaching experience: over 30 years

Editing Experience: Language editor of the Journal of Medicine and Biomedical Sciences, College of Medicine and Health Sciences, the University Of Gondar, Ethiopia

Telephone: 0918034043

Reviewer 2

REVIEWER COMMENT AUTHORs RESPONSE

1\. I feel the title can be more concise. Having read the manuscript, perhaps phrases like "after antenatal care booking" can be left out of the title? Thank you for your valuable comment!

� Accepted:

See the title page line 1 and line 35 of the abstract section

2\. Abstract

Objective: Please restate objective to be more concise. For example, is it associated factors of continuum of care or associated factors on/along continuum of care? Thank you!

o We update the objectives based on your comment and see line 35 of the abstract

3\. Absttract: Methods

• I am not clear on the weighting approach, and whether it refers to the original survey or the study being reported. Thank you in advance!

• The survey recommends weighting the data for any inferential statistics. "Due to the non-proportional allocation of the sample to different regions and their urban and rural areas and the possible differences in response rates, a sampling weight must be used in all analyses using the 2016 EDHS data to ensure the actual representative of the survey results at both the national and domain levels(1)" . Weighting the data is a must to balance the above mentioned differences in response rate, and non-proportional allocations. Weighting variables are also available for each data set and we use the recommended weighting variable for women data. See the detail from the main Ethiopian Demographic and health Survey 2016 report Appendix A4. Sampling Weight on page 337.

4\. Abstract results, what are the factors associated with completing the whole continuum? Would be interesting to see if there are any significant differences between the non-completed and completed groups.

• I feel factors associated with dropout from delivery care could be stated more concisely with some editing

• Being informed or LACK of information on pregnancy complications from ANC was associated with ANC, delivery and PNC?

Thank you,

� We are interested to find factors of why women dropout from maternity continuum of care. We fit three models for recommended number of ANC visit (Four and above ANC), Institutional delivery and postnatal care. Information given about complications of pregnancy during their ANC visit was significantly associated with all continuums of cares (from recommended ANC, Skilled delivery and PNC) but other variables were specific for all continuums of care.

5\. Abstract, Conclusion

• Perhaps less repetition of results (The 6.56% figure) and add a sentence on what the study recommends?

Acknowledged!

� We update the conclusion based on your recommendation and amended objective. See line 54-59.

6\. Line 57-58 maybe a sentence or two to give reader idea of the extent of maternal health challenge in Ethiopia, such as mortality rate and some of the specific challenges faced?

A short description of maternity continuum of care as it is conceptualized in this study can be included in the background. Thanks,

� According to the EDHS 2016 report, Ethiopian women had:

o Ethiopian women had a 21 per 1,000 women life time risk of death related to pregnancy

o a maternal death of 412 per 100,000 live births

� See line 75-77 of the background

7\. Line 69-71 I feel that more precise/objective terms can be used here -- instead of "lion's share" perhaps an exact statistic to give reader an idea of the magnitude of the problem.

Thank you,

� There are a number of literatures stating the importance of maternal continuum of care to reduce maternal and child mortality. For example 65% of the maternal deaths and 75% of maternal deaths occur in the early postnatal period which could be prevented by proper postnatal care services. In Ethiopia if a timely and comprehensive postnatal care service was given, neonatal mortality could be reduced by 10-17% (2).

8\. Methods

Line 88 -- was the study representative at the national level?

The study design section should include information about study design of this particular study, not just the original survey.

What is the difference between "7,589 women who give birth within five years before the survey were interviewed for ANC visit and place of birth" and the "4,693 women data that give birth within the survey after antenatal booking". Is one a sub-sample of another? Is the sample of 4693 also representative nationwide?

Thank you very much,

� The data was representative at national level. Samples were taken from all regions including urban, rural and other pastoralist communities with large sample size. The major demographic and Health Survey reported as a standard and representative nationwide survey. We hope the 4,693 women who give birth after ANC booking are still representative.

� Sure, the original survey was a cross-sectional study and here we use the control study design approach. See line 109-110 of the methods section

� Other single studies try to address factors related to antenatal care booking. As a result, we are interested to determine factors why women lost from completing recommended ANC visit in Ethiopia after 1st ANC booking. So a total of 7,589 women give birth within five years before the survey. Among those, 4,693 of women were booked for ANC. And we use them as a study population. See line 129-134

9\. Results

Line 134-136 also please offer a contrast with urban residents -- how many attended ANC, institutional delivery etc. Thank you!

� The detail is found in Table 1 as a 1st variable. Please see table 1st row. The table shows the ANC, Institutional delivery and PNC for each variables

10\. Results: Line 143 "Among 4,693 women, only 308 (6.56%) or 11.84% from those having four and above ANC visit have had complete maternity continuum of care". This statement is confusing, I am not sure what the finding is.

"among those who give birth from the health institution

• Line 145 after 4 and above ANC visit, 779 (29.96%) dropped from institutional delivery" How do people who gave birth in institution drop out from institutional delivery?

Thank you!

• Among women who booked for ANC only 308 (6.56%) used the complete continuum of care. Among women who had a recommended ANC (four and above) 11.84% used the complete continuum of care.

o From the line 145, as you know mothers who had a recommended number of ANC visit (Four and above) are expected to give birth at health institutions but 779(29.96%) of them give birth out of health institution. Those who give birth at the health institution were could not drop from institutional delivery. They already had institutional delivery.

11\. Results: Line 144 "Among the women who were booked for ANC, the dropout rate was 10.85%" Drop out from what, antenatal care?

Perhaps for precision and to write more concisely, phrases like "4 and above ANC visit" can be shortened to "completed ANC". It helps when there is a long sentence describing findings, the reader doesn't get confused

In the method the authors described what drop out from the continuum meant for each stage, but not what the dropout rate is? How it is defined. And it should be stated clearly more than one dropout rate is considered by referring to drop out rateS, perhaps even in the title.

Please adjust Table 2 to look neater -- that is, not cut out short words such as "visit" Thank you!

� 10.85% dropout from complete (recommended ANC i.e. four and above)

� The definition for dropout from rate from continuum of care was defined as proportion of women who had completed the recommended ANC among the study participants, women who give birth at the health institution, who had postnatal care visits.

12\. Results: Table 2 : It is not clear to me what these proportions are. If drop out from institutional delivery for the category \>4 visits is 65%, does that mean those women delivered at home? And how does one conceptualize a 35% drop out from home delivery then? Drop out from home delivery was not even specified as a variable of interest in the methods section-- it does not constitute part of the definition of continuum of care in this study. Other variables such as dropout from "No PNC and institutional delivery" are also confusing. How does one drop out from "No PNC"? I think the authors should clarify with a modified title for Table 2 and a legend for Table 2 to really clarify what these proportions mean.

Thank you!

� We try to update the table ( see table 2)

� We consider dropout from institutional delivery as one variable of interest not dropout from the home delivery.

� In table 2 we try to describe the dropout rate from PNC from total ANC booked women, institutional delivery, and home delivery. Just to show how the institutional delivery is contributes for the increment of PNC utilization among reproductive age women.

13\. Results: Line 152: "We found a high dropout rate from institutional delivery and postnatal care visit after having four and above ANC visit". Again, it is difficult to read this from Table 2 because I am not sure if the authors are looking at PNC among all -- yes/no categories. I am not sure if we are looking at the 15.8% as proportion of those who DID drop out, or as those who HAD postnatal care. The table title says dropout proportion but as stated above, it is presented in a quite ambiguous manner. And the authors should be consistent with the use of proportion vs dropout rate vs dropout proportion. Again, a legend to Table 2 will help.

It could help if Table 2 is presented like Table 3, making it clear the dichotomy of drop-out vs no drop-out, compared against the \>4 and \<4 ANC visit groups.

In Table 3, please report the total number from each region.

Please refer to the Table numbers in the text when reporting the results, to make it easier for reader to follow.

Thank you!

� See table 2. 15.8% was those women who had PNC visit. The dropout rate was 84.2%.

� The table three was about dropout from institutional delivery from all booked for ANC, and among those who had recommended number of ANC visit (four and above). And dropout from PNC. We try to update and use proportion instead of rate b/c the data was cross sectional and it is difficult to say rate rather proportion will be appropriate. See the abstract objective, table 2,3 and line 182.

14\. Results: Line 164 Being informed or NOT being informed. It seems in 166 the authors state that NOT being informed was associated with drop out. This should be clear in the abstract and the Line 164 to avoid confusion of results.

Please do a legend for Table 4 to shed more light on variables such as media exposure and the wealth index.

Thank you!

• Acknowledged and it is not being informed about pregnancy complications during their ANC visit. See line 52 of the abstract and line196 of the results.

• We make some variables like wealth index and put a legend for them below the table. See table 4

15\. Discussion

Line 184-185 might be useful to give one or 2 examples of the rates from these other contexts to make the comparison much clearer.

Thank you!

� The dropout rate from maternity continuum of care was high compared to other studies conducted in Nigeria of which women 38.1% and 50.8% of the women who receive ANC were dropped out from skilled delivery and PNC respectively (3), Cambodia (4), and Debremarkos where women had 32.2% dropout from all continuum of care, while 66.4% and 84.1% had four and above ANC, and institutional delivery respectively(5) . see line 217-223

16\. Discussions, Line 185 please specify Debremarkos, Ethiopia since the other two are countries. Thank you!

� The dropout rate from complete continuum of care was 32.2%, 66.4% had 4 and above ANC, 84.1% had institutional delivery. see line 220-221

17\. Discussions: Line 187 what were the rates in Debremarkos? Thank you!

� The dropout rate from complete continuum of care was 32.2%, 66.4% had 4 and above ANC, 84.1% had institutional delivery. see line 220-221

18\. Discussions: Line 189-90 what was the rate? Thank you!

� The magnitude was 10% complete continuum of care, 30.8% used PNC and 29.7% institutional delivery. See the line 227-228

19\. Discussions: Line 194-195 if the authors are to qualify the assertion about decision making, they have to compare some of the contexts in the studies cited that found no significant association with Ethiopia. Thank you!

� The context might be due to variation in the educational status of women, different socio-economic and cultural perspectives where women decision making ability is very important to reduce dropout from maternity continuum of care (6-9).
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Authors' response of reviewer 1

REVIEWER 1 COMMENT AUTHORs RESPONSE

1\. Reviewer \#1: Most of my previous comments have been addressed.

However, I feel the manuscript can still benefit from further language editing.

For example, I copied the following section from the Background of the Abstract

\"Maternal continuums of care are vital for reducing the mortality of mothers and neonates. The proportion of dropouts from the care maintained as a rising phenomenon, while studies on the risk factors associated with defaulters are markedly limited.\"

The second sentence in the excerpt above is not clear

There are still a couple of sentences such as these throughout which affect smooth readability of the manuscript Thank you for your suggestion!

• We try to re-read and edit some grammatical errors of the whole document.

• The second sentence we are intended to show dropout from maternal continuum of cares remains high but researches related with dropout and associated factors were limited"

o We have modified as "Maternal continuums of care were vital to reducing maternal and neonatal mortalities. While the dropout rate remains high and limited studies were found on risk factors associated with a high dropout rate of the maternal continuum of care" see the background of the Abstract section.

Reviewer 2

REVIEWER COMMENT AUTHORs RESPONSE

1\. For instance, the authors say a legend exists for Table 4 as requested, which explain uncommon variables like media exposure (it is not self-explanatory like for instance, age). I am not seeing the legend in revised version. This can actually be one sentence under Table 1 and does not need to repeat for other tables.

Media exposure: Media exposure was calculated from the internet use, TV watching, radio listening, reading newspapers and those who score above the median were considered as having media exposure and the rest considered as having no media exposure. See line 155-156 below table 1.

2\. Line 170-171 still needs to be fixed like how the authors addressed it in the comment to reviewer. It is still unclear in the manuscript. This is the comment to the reviewer \"Among women who booked for ANC only 308 (6.56%) used the complete continuum of care. Among women who had a recommended ANC (four and above) 11.84% used the complete continuum of care.\" This is much clearer than the way it is currently put in the manuscript Thank you!

• We accepted and incorporate the reviewers comment. See line 157-159

3\. Line 219-221 it talks about proportions for both Debremarkos and Cambodia - these two places share the same statistics? Thank you very much.

� We acknowledge and the magnitude of dropout from continuum of care in Cambodia was missed. About 90 % had at least one ANC, 60% of them 4 and above, 74 % Skill birth attendance and 71% had at least one postnatal checkup. We incorporate it from the main manuscript. See line 203-205

Answers for Editors' comment/question

Editor COMMENT AUTHORs RESPONSE

1\. Please amend the title either on the online submission form or in your manuscript so that they are identical

We amended at as the online submitted one and see line 1-3 of the manuscript

4\. You have indicated that data is available from <http://www.dhsprogram.com>. Before we proceed with your manuscript, please address the following issues in your Data Availability Statement:

a\) Please provide a direct link to the database(s) used in your study, or name the specific database(s) used.

b\) Please remove \"The authors prepared the data that was used for preparation of this manuscript can be shared if required.\"

Your manuscript has been returned to your account. Please log on to PLOS Editorial Manager at <https://www.editorialmanager.com/pone/> to access your manuscript.

Thank you!

• We remove the sentence" The authors prepared the data that was used for preparation of this manuscript can be shared if required"

• We write the name of the specific data base "We used the Ethiopian Demographic and Health Survey 2016 women data" but specific link is not available for this data base. Anyone could register as an authorized user from the major Demographic and Health Survey website <http://www.dhsprogram.com> and could request specific data set of any countries. See line 279-281 of the manuscript.

5\. Please confirm whether the following Data Availability Statement looks acceptable.

\"The data used for the preparation of this manuscript were taken from the \"Ethiopian Demographic and Health Survey 2016\". Users can access the data at <http://www.dhsprogram.com>.\"

Thank you,

Accepted and corrected accordingly. See line 279-280
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